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To all uphon, it may concern. 
lie it know in that l, FAN R S triri.EFF, a 

citizen of the United States, residing at Mo 
liue, in the county of Rock lsland and State 
of Illi ()is. have invent: 'd a new and useful 
love!)It in Vaeli-Valves for Heat 

ing Systeins, of which the following is a 
specification. 
This invention is an in proved valve or 

combination (): valves for alaintaining a 
artial Valllll) in a heating system. It is 

capable of use with any vacuum heating 
system or othel' appal'at its where it is de 
sired to prevent the return of air after it 
has been expelled. 

It is well known to those familiar with 
apparatus of the kind intentioned that an 
ordinary check valve will not hold tight 
enough to prevent ai' entering a space in 
which a vacuum or partial vacuum is 
formed, this defect being incident to the 
simall area for the air pressure to act on, 
as well as to uneven or hard valve seats or 
surfaces. To remedy this defect I provide 
a diaphragm valve, the diaphragm being 
subject on one side to the pressure within 
the heating system and on the other side to 
the pressure of the atmosphere; and an 
auxiliary check valve is used to initially 
produce a slight vacuum which enables the 
diaphragm valve to close, after which it re 
mains closed while the system. remains be 
low atmospheric pressure, and in conse 
quence of the large surface of the diaphragm 
the valve is pressed against its seat hard 
enough to make it absolutely air tight. 
The invention is illust lated in the accoln 
anying drawings in which 
Figure 1 is a diagrammatic view of the 

system, and Fig. 2 is a sectional view of the 
valve. 

'The system show, in Fig. 1 comprises a 
heater 1, and a plurality of radiators 2, the 
1": iai ()'s being connected with the heater 
ly a silly lie 3, and a return pipe 4. 
'ile radiators are also provided with an air 
pipe 5 which leads from the upper part of 
the 'a tilt or to the retiri pipe 4, said pipe 
opening on the oute 1' side of the clheck 
v:ve 5. 
The valve is connected to the system or 

apparatus at 10, which is an inlet to a valve 
asing 11 having a diaphragm 12 with valve 
<rst 13 therein. The valve 14 closes against 

this seat, and it is fitted with a rubber or 
soft composition disk 15 which insures a 
tight joint when closed. The outlet from 
the casiing oil the other side of the dia. 
phragm is through a check valve 16 the cas 
ing 17 of which is connected to the casing 
11 by a short pipe 1 S. The check valve 
opens to the atmosphere. 
The valve 14 is carried at the upper end 

of a stem 19 which works through a bonnet 
20 in the bottom of the casing and which is 
connected to the casing 21 containing the 
flexible diaphragm 22, to which the valve 
sten is fastened by washers 23 and 24 and 
put 25. The diaphragm is open underneath 
i.e. the atmosphere by means of a hole 26 in 
the casing and it is subject to the vacuum. 
above by means of a slot 27 in the valve 
stem, allowing communication between the 
diaphragm casing and the system in which 
the vacuum is to be produced. 

Normally, that is when the system is at or 
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above atmospheric pressure the diaphragm 
valve remains open by gravity or by the 
pressure within, and air is expelled through 
the check valve. When the vacuum is pre 
duced within the system the check valve 
first closes which establishes a partial 
Vacuum above the diaphragm and permits 
the air pressure thereunder to lift the same 
and tightly close the valve 14, which remains 
closed while the condition of vacuum exists. 
The passage to the check valve is closed, 
and no leak therethrough is induced, and re 
turn of air is impossible. It is obvious that 
the check valve is essential to produce the 
partial vacuun necessary to close the dia 
phragh valve. 

| clai) : 
1. In a heating system the combination 

with the return conduit. of a valve casing 
establishing conn) unication between the re 
turn conduit and the atmosphere, a check 
valve within said 'asing, a second valve cas 
ing arranged between the first valve casing 
and tle system and provided with a bonnet, 
a diaphragi casing connected with, said 
bonnet and a diaphragm in the casing, a 
sten) connected with the diaphragm and ex 
tending thence through the bonnet and hav 
ing a passage forming communication be 
tween one side of the diaphragm and said 
second valve casing, the other side of the 
diaphragm being in communication with the 
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atmosphere, a diaphragm valve in Said 
second casing and supported on the lia 
phragn) stem on the opposite side of the 
bonnet from the diaphragm, and closing in 
a direction toward the check valve and the 
latter being arranged to close toward the 
diaphragm valve and connections between 
the check valve casing and the diaphragin 
alve casing ail substantially as described, 
whereby when the systein is at or a love 
atmospheric pressure, the diaphragin Valve 
will be opened to permit the expulsion of 
air through the check valve and when a 
vacuum is produced within the system the 
check valve will close establishing a partial 
vacuun albove the diaphragm to permit the 
ormal air pressure to operate the dia 
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phragm to close its valve, all sulstantially 
as set forth. m 

2. In a leating systei () \; (led with an 
outlet, a valve controllilig the outlet, a lia 
pluragi ("onnected to said valve and ha \ing 
one site t ('' () i? in coinulication with the 
in eating system : ind the other site with the 
atmosphere will (rely to close the outlet whe 
the pressure in the system falls below that 
of the atmoslele, aid a check valve e 
tween the said valve and the outlet, and al 
'anged to close toward the heating system, 
for the ptariose set forth. 

FRANK S RTIEFF, 
Witnesses: 

(USTAvus A. SALLEY, 
Ill MAN W. N.E.S.U.N. 


